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Amendments to the Claims 

1 . {Currently Amended) A cellular trench-gate transistor (i) comprising a silicon 
semiconductor body (40) having an array of transistor cells (TC), 

the cells being bounded by a pattern of array trenches (30) lined with insulating 
material (31,32,33) within the array, the array trenches (30) extending from an upper 
surface (10a) of the semiconductor body through a channel accommodating body region 
(23) into an underlying drain drift region (4-3), 

the insulating material in each array trench providing a thin gate dielectric 

insulating layer (31 A) on a trench side wall adjacent the channel accommodating body 
region (33) and a thick insulating layer (3 IB, 32,33) on a trench sidewall adjacent the 
drain drift region (45), 

conductive material in each array trench providing a gate electrode (44) on the 

thin trench sidewall insulating layer (3 1 A) and a field plate (43) on the thick trench 
sidewall insulating laye r (3 1B,32,33) , 

wherein an integral first layer of silicon dioxide (34) extends from the upper 

surface (10a) of the semiconductor body (40) over top comers of each array trench (30), 

the integral first layer also providing the thin gate dielectric insulating 

layer (3 1 A) and the integral first layer also providing a first part (3 IB) of a stack of 
materials which constitute the thick trench sidewall insulating layer (31B,32,33) , 

a layer of silicon nitride (33) providing a second part of the stack, and 

a second layer of silicon dioxide (33) providing a third part of the stack. 

2. (Currently Amended) A transistor as claimed in claim 1, 

wherein an edge termination for the transistor includes a perimeter trench (20A) 

around the array of transistor cells (TC), 

wherein the stack of materials (31B,32,33) which constitutes the thick trench 

sidewall insulating layer in the array trenches (30) extends around a top corner of the 
perimeter trench (20A) and on to the upper surface (10a) of the semiconductor body, and 
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wherein conductive material (43) on the stack in the perimeter trench (20A ) 

extends around the top corner of the perimeter trench to provide an edge field plate (A IE) 
for the transistor. 

3. (Currently Amended) A method of manufacturing a cellular trench-gate transistor (4) 
comprising a silicon semiconductor body (±0)-having an array of transistor cells (TC), the 
cells being bounded by a pattern of array trenches (30) lined with insulating material 
(31,32,33) within the array, the array trenches (30) extending from an upper surface (10a) 
of the semiconductor body through a channel accommodating body region (33) into an 
underlying drain drift region (43), the insulating material in each array trench providing a 
thin gate dielectric insulating layer (31 A) on a trench sidewall adjacent the channel 
accommodating body region (35) and a thick insulating layer (31B,32,33) on a trench 
sidewall adjacent the drain drift region, conductive material in each array trench 
providing a gate electrode (44) on the thin trench sidewall insulating layer (31 A) and a 
field plate (43)-on the thick trench sidewall insulating layer (31B,32,33) , wherein the 
method includes the steps of: 

(a) providing a hardmask (34)-on the upper surface (40a) of the semiconductor 
body (±0), then forming the array trenches (30) by etching using the hardmask, and then, 
removing the hardmask (34); 

(b) providing an integral first layer of silicon dioxide (34) which extends on the 
upper surface (10a) of the semiconductor body, over the top corners of the array trenches 
(30), and over the sidewalls and the base of each of the array trenches (30), the first layer 
of silicon dioxide (34) providing the thin gate dielectric insulating layer (3 1 A) in the 
manufactured transistor; 

(c) providing a layer of silicon nitride (33) over the first layer of silicon dioxide 
(3+) and then providing a second layer of silicon dioxide (33)-over the silicon nitride 
layer (33); 

(d) providing conductive material in each array trench to form the thin field plate 

//toy 

(e) selectively etching the second silicon dioxide layer (33) and then the silicon 
nitride layer (33) above the thin field plates (43) such that the thick trench sidewall 
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insulating layer has a stack of the first silicon dioxide layer (34B), the silicon nitride layer 
(32) and the second silicon dioxide layer (33); and then 

(f) providing conductive material in each array trench to form the thick gate 
electrode (44). 

4. {Currently Amended) A m e thod as claimed in claim 3, The method as recited in claim 
3* wherein the hardmask (24-) used in step (a) is a single silicon dioxide layer. 

5. (Currently Amended) A method as claimed in claim 3 or claim 4, The method as 
recited in claim 3, including the further step of: 

(g) forming layers for the channel accommodating body region (23) and source 
regions (24) for the transistor cells through the first layer of silicon dioxide (3+) on the 
upper surface (10a) of the semiconductor body. 

6. (Currently Amended) A m e thod as claimed in any on e of claims 3, 4 or 5, The method 
as recited in claim 3. wherein steps for forming an edge termination for the transistor 
include: 

(h) forming a perimeter trench (20A) around the array of transistor cells (TC) 
during step (a) and using the same hardmask (24); 

(i) providing the first layer of silicon dioxide (34), the layer of silicon nitride-(32) 
and second layer of silicon dioxide-(33) around a top corner of the perimeter trench (20A) 
and on to the upper surface (Wa) at the edge of the semiconductor body during steps (b) 
and (c); 

(j) providing conductive material (43) in the perimeter trench-(20A)-by means of 
step (d); 

(k) allowing the stack of the first silicon dioxide layer (3 IB) , the silicon nitride 
layer (32) and the second silicon dioxide layer (33) to remain around a top corner of the 
perimeter trench (20A) and on the upper surface (40a) at the edge of the semiconductor 
body during the selective etching of step (e); and 

(I) providing conductive material on the stack (3 IE, 32E, 33E) around the top 
corner of the perimeter trench (20A) to provide an edge field plate ( 4 IE) for the transistor 



Page 5 of 7 



Appl. No. Unassigned; Docket No. GB04 0056US1 
Amdt. dated August 21, 2006 
Preliminary Amendment 

at the same time as forming the thick gate electrode (44^ in the array trenches (30) during 
step (f). 

7. A transistor as claimed in claim 1 or claim 2, A transistor as recited in claim K ef-a 
transistor manufactured by the method as claimed in any one of claims 3 to 6, wherein 

the drain drift region £1^) is more highly doped near the base of the array trenches 
(30) than near the channel accommodating body region-(33). 

8. (New) A transistor as recited in claim 2, wherein 

the drift region is more highly doped near the base of the array trenches than near 
the channel accommodating body region. 

9. (New) A transistor manufacture by the method as recited in claim 3, wherein 

the drift region is more highly doped near the base of the array trenches than near 
the channel accommodating body region. 
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